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mrn^m ft^?)i*$ym(D&mfcM j *-tz>&fc3-&&r$ j tc>tizH 

[ft^Igl] y^tf rtt?T U VI* Vz-T-ty*. (Flavobacterium lutesc 
ens) \ZM-f ZfflMfr *>#5 - £ <DZ*% 6 L - ^^E >f)V * ^ >^©£jg&CW-£-t 

mi%mmft<D m&mm £ mm. t> e> & ^ig & ^ -r & & ^ ^ *e & d n a . 

0^ S & ^ 1* * % © *e & 5 1 SB*© D N A . 

: 2<DZ# l/*-^F2 8 5 5#|CDATG*&4 3 8 7#B©TAAS;T?©5*# 

Sr3-F"r«»^lia«©DNA 0 

T#^£1--S9I#^1 ~3 ©V^-ftl3^lCffilR©DN A. 

[*#£5] K'***-*^ 77^7^^ 'Jaft^ IF03 
0 8 4 (pCF213) (FERM P- 1 6 6 9 9) ^e#^Ii:©T*tSi 
#^4fi<fiCDDNA. 

J* 5 |B«© D N A T^^m U 

«&&c, *g58Lfc^ffjffcm#£L- y i - tr^u 6 

Mftfc&fcs-it l-*=ejoi/#^ >^ic^mu i^bTftisnfeL-*^^ 

1 ffiSE#¥ 11-3059849 
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[0 0 0 1] 
[0 0 0 2] 

L-^^Vl/*^ >K», MMX$>&=1 1^ tf^U^- (Cholera vibrio) „ 

>$E&. ^hh l/df-fe- hSI^fls (WO 92/09436) £*&«>£-t 
[0 0 0 3] 

foZ&m£.~tZ>Z.i:frt>. Zi;*. h^{C^fr&#^£kfcfcoTV^VN 0 — Agro 
bacterium (7^D;t^f'J ^ ) , Klebsiella (^ l/^S>3l^) , Alcaligens 
(T;U*U^^>^) . Brevi bacterium (:/ 1/ A? 5=- y # A) , Bacillus (/^ 

v*T, L-U^^^lt^^S (#gi¥6-l 

8 1 7 8 7-%4±m) &%it>frx^2> B *fc#$8ij8# y^^A^^-v 

tfh, (Flavobacterium) «lcMi-£$(£^S:/gV^> L-'jy^^&L-^^ 
>m®SB£#?£5:fg#^£ (WO 96/31616) „ bfrLfc#*>. 

[0 0 0 4] 

2 ajSE#¥ 11-3059849 



4#¥ 10-232382 



"fVtfA/T* (Streptomyces clavul igerus) <D L — V Vyfr a — 7 ^ J 7 S'tf 

TV** (Fuente et al., Biochem. J. (1997) 327, 59-64) „ 
[0 0 0 5] 

tfe, l-u ^>©/w*Ty*>f KEv^jriTv^^jK/^-rU y 
# — jiwl 6 — 7 ^ y h^>x-7ji^-if [^^«';^>6-t^ j h?yx 

7x^-if (JWT. LATfcfcV*?) ] ##£-t£;i£:#ft?>*lT^3 (Soda e 
t al . , Biochemistry 7 (1968), 4110-4109, H4110-41 
19). 



[0 0 0 6] 



[ft 13 



NH S + 

(CH 2 ) 4 
I 

H-C-NH 3 + 
I 

coo- 



l- y i? > 



+ 



coo- 

I 

(CH 2 ) S 
I 

c=o 

I 

COOr 




"C- h-6-fer 
;7/l/ft K 



coo- 



L-A' - tf ^ V i? > 
-Y (P6C) 



[0 0 0 7] 

±fB/W*-7vfe>fT8:, P 6C£o-7^ y'OXT/l/'rfc Ft SIS 

^■Ty-fe^fCtt, 7^n/^f'Jf A 7^77i/X>7 (Agrobacterium tumef 
aciens) © L - U > 6 -^fc F □ I? tStt^fJM $ *IT V* 5 (Misono et 

3 miiE#¥ 11-3059849 
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al. , J. Biochem. (Tokyo) 105 (1989), 1002-1008) „ 
[0 0 0 8] 

JlMHIFO 3 0 8 4#m, ±m<DZ£<L-yi?><D/ij*Tv1f(lZlf;m 
ZtlT&V, tizmiSm : bmiL2tlT^Z>* If^ot, ilFO 3 0 84^ 
L a T iztuzLX* P6C (££«:, §i&ftx*i$A&Hz¥WW;Miz&& h ^£>tlZ> 

[0 0 0 9] 

>X7i7-t' (LAT) (lat) S^lCjzoT. tf^U^>- 

6-*;i/d<>^ (P6C) Kn^t- if^S-ft* >A?fC£=i- Kt5l€? 
CD? n — — >^&**#TSfc. *^e»*^D-->^i:bt, ft&<Z>*Wg£>T 
^ y h^>X7:n^-if£©DNA3>iz>1*-*fE#IfrS> B69©st^^-$:^#-r 

& $ ti # > a ? ir© t ^ j mmpXD&g. & & e> ti ftff & fjffl -r 

[0 0 10] 
[0011] 

Lfe^oT. #3$f9!tC £*U£, ^sJOt^-x-y £i* ll;a-?-fe>* (Flavobact 
erium lutescens) lc«f SfflBfr Zl £ ©T'£ S L - 3fc=E ^ >g?<D 

K#fc$c, gm : bL<tt#in$tifeHjt^T^oT, l-*^**;!/*^ >$e©£ 

4 ffiH#¥ 1 1-3059849 
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&6DNA#ii&3*l6o 
[0 0 12] 

[0 0 13] 

>X (JKT. F. lutescens fc%V^) bT2H^be> & L -Jfc=E$Ol/* 

"TS F. lutescens ©^Sit^ottJ: V*. bfrU A#MM*£*iK * 
*^©#8fc#y«V^##tt£2;riTV*6, ±§HIFO 3 0 84^^1 

V^fcCDfcbT^tfS-iltfTf^S. 
[0 0 1 4] 

^;H5>iCSS 2M©^^fcKlW#Le>SV^*lfr(DM&^£S*^<So 

£ ^ _ ^ ^ # _ ^ ^ ^ o t # £ r t <d t*z z> % <d \i h n S o 

[0 0 15] 

F. lutescens F. lutescens Ofti-^?*- 

[0 0 16] 

(1) F. lutescens rt^eft«5S-r*l/"^U 3 
[0 0 17] 

(2) F. lutescens WTf^flm-rsll^Wffi^-*- 
[0 0 18] 

(3) F. lutescens |*g/\©DN ASHAife&flfcftt"*. 
[0 0 19] 

JtfE (1) (2) OfftSl*. ^alfcifclC* S£ Mo Bi Tec ft J:*; & 

5 ffiSE^ 5 ? 11-3059849 
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-3-;i/©tt$:^-r^p BB R 1 2 2 5:SMt'l5^^I^lfibWtL 

mz. ±m (3) ©»ffi«?ftK:a:, *-r, Jtia^*^ kpbbri 220F. 1 

utescens |*<<\<©#Affi#fllS£Sft*i £tfiitr$llC&S 0 HZZtf. iWhO 
lx-^H>&lC<fc£ E. Coli a©DN AiAS§:t) CttS* LfcJB*. # 
■?-^r>f 2/> 2 0 /i g/m 1 §:ttfL^l/- h IC F. lutescens CD 3 0— 

BBR12 2tt^(C F. lutescens lC#j#$*lT 1^5 Zl £: fctfUgT*^ fc. 
LT, _tfB (3) ©*jS 5 b»StT?^fc- ^CD^i-"***-*^ (a) 7£SC*& 
^I|S##SIC}S<. (b) Sg^fc*^3(7>DN AjST#£ p B B R 1 2 2lC#A 
T?t**>;i£#*lS>*lTJ3 V (J. Bac. 178 (1996), 1053-1060 
) , Jfc#Lfcitfc^£ F. lutescens p*3T*JfipI-r -5 d £ #"TtBJC Lfcfcf** »J t J fc 

<, lat ^ i -trxy 6-3i)itf>m^K. Kn^:*— iffgtt* 

$ <b&C£if^£^^{Ct~^< p B B R 1 2 2©? D7^7i-3-;i/fffiIg 
-fOf^t) y IC p U C 1 9 07^f^D-i>^>f b5:iAlfepCF 704 1: 

[0 0 2 0] 

?£IC. ^^fcliifi|igbfc31^d t -?:fPfiifr^^$:5S3it--5fcfe. F. lutescens 
IFO 3 0 8 4 lCN-*^;i/-N' - r. h □ - N - — h n V ^T — (NT 
G) KJ:ygg«8iej*<6:3g$8S*fc. 
[0 0 2 1] 

[0 0 2 2] 

?&JC, Saul 1 1 AI T?«$#?iHbU fffl6-8Kbp 

6 11-3059849 
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|/t^ P CF7 O40B amHlWfiC#Al/feDNA7>f^7y-S:Mbfe 

>**lC^Mbfcx;T$;>Y£^tfMEM7P-h (pH7.0) 

fc„ fcfc, in&©XI5«i©^*ft«;*©fcU IgU^IM* (Flavobacterium I 
ntescens 2nd mutant) », 1 0 ^ 7 H 6 Btf T'llSfK4^I^Xlt 

WW»ffiK:»KSft, *K*-*FERM P-l 6 8 7 4#tfS*U «*SnT 

[0 0 2 3] 

»#-r s &©* ? u - - y ?tf&m-e& o fc. ^jmsm^sic j:sdna77 

[0 0 2 4] 

pCFl l lfc,fctfpCF2 1 3fcf&-, jg-fcJ:tf&H3EIM*K:**l 
[0 0 2 5] 

* J: ? feffittttftOlS*. L - * # ^ > »©£ Ktttffc* b fcS£»#© 

©^jcH^-rsa^^b-rtt, y^*^ kpcf2 i 3©>r>u— 

7 ffiSE#¥ 11-3059849 
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mfc*Z-mz^tJDT<lAlZiSW&mfc^-Mtt<DZVl'*^FlZ* F. lutescens 
©>!f;^fi*T^oT^ oTt^V^ St* * U* - *- K# F. 1 

utescens ©>fy 2*lZ S^t" §1^0, #3gfE<Z)DN AC^^W^fe©^ bt» 
, SS^J*-^: 1 T^£;ft£%©£ W£ 3 

[0 0 2 6] 

j^^E^*5>il©feMS:^*bfc F. lutescens £>£JM$<Z> L— ft^eiOl/dr 
[0 0 2 7] 

[0 0 2 8] 

T#£*v£&^fl£fr£>. ±ffi©J:3&L-^y;i/*^ >I*©£MtBt:lilfcb^ 



8 
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[0 0 2 9] 

2lC_hiaa^*^^*^?:ffi^^^fe*®^ pBBRl 2 2<Dftfe(DU& 

*W3»I»T^^^ FpCFlllJ3i^pCF213 ilfS^tS * r 

£#T*££o P CF213tt, f^l0^3|ll H#T'XlSf^^IfI 
Slftffiffi&ffilcSrttStU ^St##FERM P- 1 6 6 9 9^^ Flavo 
bacterium lutescens IFO 3084 (pCF213) ^41 g#®&*H<Z> 

y^^^ K#||i£K: J: 
[0 0 3 0] 

±ia jffitftit * * * - *c b r « e> *i s fegtmnw % £ ft 5 o 7 9 Ji? A ■ 

tfc^&oT^.fcV^ LV^©£LTtt, F. lutescens IFO 3 0 8 4 £ 
J:tf F. lutescens SP.7-1 ( F E RM B P - 5 4 5 7 ) -fe^tf* £ fctfT? 

[0 0 3 1 ] 

L£#oT> ±ffi^JC*K&tt©ft*ttfc : fe©fcbTli, F. lutescens IFO 
3 0 8 4£<fctf F. lutescens SP.7-l?:pCF2 1 3T*fSiil/fe%© 
feWS-fctf"*?^ 4#^«F* UVA=b©tt, _hf 3 F E R M P- 1 6 6 9 9T-4 
f$rX^X£SffiW&ffi£#tt3ftTV*6 F. lutescens IFO 3 0 8 4 (pC 
F 2 1 3) T'feS. 

9 ffiffiE#¥ 11-3059849 
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[0 0 3 2] 

&,mmn. l- y L-fcw; t?y- 6-ju\s#ym (%b<&2-y 

5. J 7V\f.yW.— 6 — -fe ^ Y )\z : r\L K) £ga$&2-££2>\ W£igfiILjk7£K 
lK&#*fctt*©*i31»# (Mill SftjAffift. H3£ffc«3S 

[0 0 3 3] 

ffiJBT?£, titbt, F. lutescens £Jg Vxfc#-^tC tt. Mill ^Ol/H-X 

e>©^m^©^%^©^iii*tt. MS. o.i~ioii% (£*T. %t^mir 

[0 0 3 4] 

y^—v&mvummTy^-v-ki&te^is* m^**. s^x^*, 
m<omi&^<omiiaMii. it, o. i~i o%nmftzzhitfM$.v^o 

[0 0 3 5] 

f&ffi&mt i^n y ym^j y y h y *<m?© y > 
^^©asiojitt. o.oo l-iroSitts^t^stivN,, 

[0 0 3 6] 

1 0 ffill^ 5 ! 1 11-3059849 
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[0 0 3 7] 

«£»0Jgaitt, ±IB©^T'2 0-4 0-C, L<te2 8-3 7X)T'pH 
& 5 ~ 9 , #£L<&6~8 ^#«tt&#TT?llifrr*ltf * V*. 
[0 0 3 8] 

# ««• & flu*. T is < *\ * &%m* ic mUSE** £ JiMix. § d i: ic £ y e> . 

[0 0 3 9] 

K-r«i:*CDi:fe»;-efe*. #*icj&«««#fcg«Ufc«. MAWU 20-4 

0T3Tfl 2~1 2 OBfrlfflJ&iTr ilil#t^§»5:lnil 

cfi t c i o 6 ~i o 10 fi-&tfe*«§l*S:#. -e©«#*ic©»fl:-&*-e»SL- 
soic*»LTiD^s^ *fcttis** , f Jc*©**»inu 20-4 o-c 

>f^>^^fl^$:MVAfc^S>r^->^^DVh^^-7W-, HP 2 Ofc£© 
[0 0 4 0] 

#D T* i~5 H @&c : fc?&&nbT : fc <£ v^„ 

[0 04 1] 

&C J: L-y$?>£L-*=E * 3 > IftlcSEtft* £ L - 

1 1 ffiSE#¥ 11-3059849 
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m \z & & l - & * tfji # ^ y m<D ttmijm * mm £ *i £ 0 

[0 0 4 2] 

[HIM] 
[0 0 4 3] 

F. lutescens IFO 3 0 8 4 #5 £ L igifc (sKU h > 1 - 0 %, ifx^p 
*0.5%, NaCl 0.5%. 401/13-^0.1%, pH7.2) 3 m 1 {Cil 
U 3 21CT— HigMilfc. ZLtlSrM^ bt^© 1 0 0 n 1 £L*gi&5 O 
mlJCffiBU 3 2TCT*4 . 5^Hii^#bfco IC^itA^lftl: 5 0 0 
OXg, lO^KCDS^lt'ilU 0.2M'J>^^77- (pH6.0) 

0. 2MV>m^V?7- (pH6.0) 6mUCiiL^ 30 
ift:M?S{:8 0mg/ml NTG&5 0/4 1 #tl*_, 3 2 "C 1? 2 0 &mMWi.ig 
#Lfco 30^tI)!l^iiLfci#*O.2M'J>iA^7 7- (pH6.0) 
T*-I1I^L. M^Lf«5 5 0ml(Ctib, 3 2tt'-iIMtLfe 0 Zl 

(Dmm&*5 oo n lfo^U 3*uc6 o%yy-tzn-;i/i§?£5 o o * l & 
jflDX-TJ: <iI^U - 7 0 1 T*^M# L =fe 0 5: i: Lfco 

[0 0 4 4] 

30^M^ 0 . 8 5 %N a C 1 f 1 0 6 Mib, 8 c m i/V — U(DM 
EM«5cf«pH7.2 (jKU^hX) . 5%, ^#n:3fX0.2%, 'JS?>- 
HC1 1.0%, ^fU>y;b-0.00 6%, lty>Y0.04%, 1 . 

5%, pH7.2) ClOO/tlfoifU 321CtH0^f Ifeo £x.T 

h>1.0%, ifX^O.2%, U*;>-HC1 1.0%, PH7.2) 1 m 
liCtfU 3 21CT-H^S^f*Lfe 0 30«ili!E3/tUi/^WL 

1 2 mSE^^ 1 1-3059849 
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(D&rnm {tLfcitttyfr* $.>m<D&m®.) *TLc&mx.&» 

BUCaH-. 3*i£©l*l*lc;J3tt<5 lat ?Stt©ffl|}£*g*«:B2 

o 

[0 0 4 5] 

2. i*- ^«««*©*a5 

F. ,lutescens IFO 3 0 8 4 Ligtffi 3 m 1 tC«S U 3 2tt-Wgi 
ig*b£„ r*l£ifiS£ bT-£© 1 0 0 1 & LJgtffi 5 0 m 1 tC«»U 3 2"C 
t4.5H^Mtlfe 0 I©«t«A»e>t#%5 00 0Xg, i o 

*3mlJC»»Lfc. r©»i*S2 0 0/ilf^ftU -7 0TC-e**g«# 

bfct)0?:XV^ hn-fe;i/&#?££:b£ 0 3©##^£*±T*!i?U Broad Ho 
st Range Vector pBBRl 22 (Mo Bi Tec ft) 20O/t g/m 1 TE?§I 
1 n 1 £2lIJ7tfe. I^O.2cm0Xl/^hn^fa^yh (Electrocuvette) 
(BIORAD *±) iCAtl, (Gene Pulser) I I (BIORAD *fc) Srffl 

2 0 0Q, 2 5 it F0Mt-0t^>^S:* x Wfe» Z<D1>fr 
fe77^3> (Falcon) ^a-:?lCA*U b£ Ligife 1 m 1 ZMZ-* 3 21C 
T2B£RHB**Hlbfe. i©*****^^ S/>2 0 a g/ml %*tfL*3c- 
Jgi& (7}fU^yh>1.0%, S§M&X=3f;*0. 5%, NaCl 0.5%, y/l/H- 
*0.1%. 3*351.5%, pH7.2) IC&fifU 3 21CT*HHIBI«§lbfc B 2. 
4X1 0 5 <@©^M«SI^ £*lfco 
[0 0 4 6] 

3. ^7X^KpCF7O40fi 

*S8tCE coRIt^hhNco I -9->f hSTtt^bfc^-fV-fc^ (77 
;i/V£/7*±) b, Taq jtfU* 5 — (Taq polymerase) (7 7^/7j/7tt) £P 
CRt-7M^f^7- (Thermal Cycler) PERSONAL (TaKaRaft) &fljv\ pU 

1 3 ffi!I#¥ 1 1-3059849 
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N AmKZi&imBM'E coRIilNcol TJIHbU pBBR1220EcoR 
I, N co blZ Ligation Kit version 2 (TaKaRa *±) &J§V*T3ij|&R 

tSbfec Z.<DELJ&ttL~G E. coli 3>lff>bttJM109 (TaKaRa &) 
mMM^Xmt^m^MW^tfhZf^^^ KpCF7 04^ QIAGEN Plasmid Midi 

Kit *m^TMmist~o 

[0 0 4 7] 
4. ^^FpCF2 130fi 

F. lutescens I FO 3 0 8 4 ife<D>f J AD N A £ QIAGEN Blood and Cell C 
ulture DNA Kit iC^o TJSffiWgg b fc„ AD N A fefflRBX SauIIIAI 

7'J-C3^7 h 0 .4 5 #m U U >KTtt) £fl3 V*T D N A £®JDtW5§ b T 
E*§?£fC?£8?L£:*;<£>£-r hDNAflillt. PCF7 0 4 &H 

PSif BamHIT^ffcl, T JVjj V 4£** 7 T # -ifeBft U >tfblfc„ ZUtX 
i:-f>t-hDNAMi:5: Ligation Kit version 2 (TaKaRa *±) fcJB^T 

[0 0 4 8] 

;©DNA7^^7'J-5:I-^ (FERM P-16874) ©nil/^ 
hnlz leftist, 3(D-fe;i/S: Falcon ^->acA 

4l, xK^L^L^l ml &iH*., 3 2X:T*2^raig^#bfcc ZL(E>ig#?&£ 
M^T^V^f 2 0 /i g/m 1 £^tJ5 0ml LfgiSlCffi® b 3 210^—013 

Wtbfe. ill 5 o o /t l f o^i, zinic6 o%^*y-fen-;i/ 

[0 0 4 9] 

i©ffi*t«4R#3R«: 0. 85%NaClt*l 0 3 ^#$*U 8 cmi/t - bCDM 
EMlH3ci&i&pH 7 . 0 (jKU ^ h > 0 . 5 %, B*n:^^0.2%, US?>- 
HC1 1.0%, l/>^-0.0 0 6l lty>Y0.0 4l 

5%, pH7.0) IClOO^lfoMU 3 2X:X*^Hmi£^Vt- B — ®IC 

1 4 ffilE#¥ 11-3059849 
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t*3£-&tt#&** 'J-i>^3m 1 £«SU 3 2°CT'ZlHr»M^#Ufe 
. ;©^iI3 ju. 1 #>^l/TLC^l/-h©&l'->lC^Tbf^£i2:£: 
Z.<DZfV- h*:?* J-Jl : : tK (3 : 1 : 1) h &Z>&M?k"ZMffi b 

e> CbT^^f 5 >gft^ffi«:liIttbTV>6ffl««ca^B#S:atJt, $ e>ic 

%©fcffl«*fcbfc. i©ffl*l«c«:^e» QIAGEN Plasmid Midi Kit £JSV*TM 
$gU£>^y^F£pCF21 3i:lfc. pCF 2 1 3lCft$j6.5Kb p®^ 
hDNA##A£*lTV^ 0 fcfc, gll^^tlfc^*^^ ^ K P C E 1 1 1 
©#3g#*tttcM"rs*H»tt£#fc* ±IBpCF2 1 3©*B*H£fcW<fc*S*&«:* 

[0 0 5 0] 

5. pCF 2 1 3JC«fc&3fc*Ey/l/*$>lfc£jgtB©fcLb 

pCF7 0 4T'i4l F. lutescens IFO 3 0 8 4 ifaZiT&WMM^tz.ffl.Z: 
Wild pCF 7 0 4ft, p C F 2 1 3T«iIbfe||cl; Wild pCF213ft 
£Lfc 0 M^fc^V^f S/>2 0 n g/ml U-->?W&3mllC 

««u 3 2ict-iii«ibt. r^aiibt-eoiooAi^iiS 

Jfi(jK'J^h>1.5%, »#x^0.5%, 'J^-HCl 2.0%, pH 
mag) 2 5ml«IU 3 21CT*2 4H#M. 48«H, 7 2 «fB8*tl-?*ltB 

-(^^©Jt^*©*^^*^ >Hil:HPbCT'ISbfe. 
:Tfc;fofc£##&7 5 ^BMWSfltT? 1 0 0 Omg/Lg&KlfcS <fc 3 
5gRL, 5 0 /* l£»»££^b*fftt@bfe. tZKy^-)l-( V***/7*~ 
V t V V x^;i/T $ y £ x # y - ;b £i?^7K£ l *f l *f 7 *f 2 b t~^WLZ 

5 0/ii-tta^ mwmm. 1 o^rasffiicfevNfcft«E«@bfe. c:*ihplc 

©g»ffiA*«5 0 0 1 tzm»* 5 # 1 >^:c* hb£ 0 
[0 0 5 1] 

TSK-GEL super-ODS 4.6IDX50mm 
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&Mttz A&WL 14 0 mM hV^A-O.O 5% hUm^l/T^ 

> P H ^ 6 . 2 ICil t fe^t 1 0 0 O^fT-fe h 

- h u ;i/ 4 o 

B?§?£ 7 0%7th-h'J;i/ 
$£3! : 2.0ml /m i n 

^ffi^fr : %L&-%.<D>f?i?^y K 0^e>7^T'B^2%^f>4 0% 

✓\©u -yy^&^y K 7MHb^iioo% 

: U V 2 5 4 nm 
:401C 

[0 0 5 2] 

Z<D%5%:M4l^L&& : DKm3iMvCF 2 1 3TO4ipCF 7 04«© 
[0 0 5 3] 

6. pCF213>f>t- h MMi.CDmttMMmnnVkfe 

p C F 2 1 3 >f hM^lCol^T ABIPRISM 377XL DNA Sequence 

r (Perkin Elmer *£) £J§V^^ -3f >y&tC «k *J &M2?U&8t5t b 

[0 0 5 4] 

Vkfc-Zftt^mWlM**) tlZ Bibb bOjSm (Gene, 3 0, 1 5 7 (1 9 8 4 
) ) lC^oT^--/>U -7 s -O^*^ U-A (ORF) ZMs<r~* fffl^05 

[0 0 5 5] 

7. pCF2 1 3^>t-Mt0Not IfiUfltf$|2. 5 Kb v (DMffi 

pC F 2 1 3 >f y?- hmm<D5?>MlBmXK o t IgPfe£j2. 5 Kb p (IB 
#J§-Sf : 1 (Di&gmPlZ 0 7 7 -4 5 7 8&) (Co V^8?#f £?To fco 3©N o 
t I$5&i&2. 5Kb p &73tfn-*^;i/fre>«jyfflU -5ibh57U-C3a 
- y h 0.4 5 Mm U U #7*±) l:MV^TDNA £ 0Hi&5flMi< L T E^ISlC^^ 
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U DNA Blunting Kit (TaKaRa *±) ICfc T^Z^mtfc&OlZJ h 
DNAMtlfe. P CF 704^MiHincIIT*U T;i/ 

A'Jfi*^7 7*-eTR'J >BMbUfc. Itlil-f^t-hDNAMtS: Lig 
ation Kit version 1 (TaKaRa ft) £fflV*T3t*§iRJSLfc. 3<E>£ffr?&T' F. lu 
tescens I F O 3 0 8 4 ft LTff fc?g3SM£ifc«fe*» £>> ^7^U*pC 
F 2 3 5 & QIAGEN Plasmid Midi Kit £J§ V>TgSS!{ 1/ fco 
[0 0 5 6] 

pcf 2 3 bT'&w.mmvfcm-^mffi**? y-->^t3mi 

<5D#l/->lC»Tl/«*8S"ftfc- : 7K (3 : 1 

* $ y m£&& z imts h fc . 

[0 0 5 7] 

fcfc, p C F 2 3 5 JCja*5iAy«DN ABB^I*& 2.5Kb p IC : 
2©iftl£K?9 2 8 5 5#g©ATGfr£&i: »J 4 3 8 7f |OTAAt^t)§5 
107^iA^ftSORF^bfe o ^©r^ymBe^J^: BLAST 

S ^JCftaSx-^^-^lcSttS^lfeStreptoByces dlavuligerus<Z)t:° 
6 -jifriSyM'r^ Kny±- ifCDT $ yfiftS?Oi:^«eK:fcfeyilf^ 

fflHffi&^ufe. p c f 2 3 s-e^^ttbfe^ziSE^tt^^y/i/*^^^ 

gtl&EPBCbfc^fc, 33J:tfSF£3!pCF 2 1 3 ffiOft^ >f)l* $ yM&Mffitf 
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[0 0 5 8] 

ffi#l## : i 

M&WMZ : 6 3 5 7 

: mm 

M&i<DMM : Genomic DN A 

#«&S+iB#: insertion seq 













ACTGGGCTCA 


CTGCTGGACG 


CAATCCGAGT 


AGGTGTTGCG 


GATCACGATC 


a FT^ rf"*! /"^ 

GGCATCTGCC 


GGGCGATGGC 


GCACCACCTT 


GGCGCCGAAA 


TAGGCCAGTT 


CGCAGGCCTC 


GGGTCACCGC 


CTCGGGCACC 


ACCCGCGGGT 


CGGCCGACAG 


AGATGTGCAG 


CTCGGCCGCC 


TCGAACAGCG 


CGGCAAAGAT 


CGTTGCGGCC 


CAGGGTGGTG 


ATCCTGCCCT 


GGCCATCACG 


CCACCCGCGA 


CTGCGGGTTG 


TCCACACGCC 


AGGCGGCCAG 


AGTCGACGCT 


GACCCCCAGC 


TCGCCGTGTG 


CGACCACCAG 


CCGCGCAGGG 


GTGGCCGAGC 


CGGTTGAAAT 


AGCGGCCCAG 


CGCCCAGCCC 


CTGCACCCTT 


TCAAGCACCT 


CCTCGGGCAG 


CTTCCAGCAA 


CCCGGCCAGC 


TTGTCAAAGC 


GTCCATCCAG 


AATCCTCGCC 


CAGCAGTTCG 


GTGGCCGCTT 


CATGGTGGCG 


CATCACGCCA 


GCGCGGCTGA 


CCGTGGGCGG 


CCAGGGTAGC 


TGACACCCTT 


CATCGCCGAG 


ACCACCACCA 


CCTGGGTGGG 


ACTCGGCGAC 


ATGGCGGTAG 


CGCTGCGCCG 


AGGCCACCGA 


CGATGACCTG 


GGCATCGGGC 


GCGGGAGCGG 


GAGCGGGTGC 


CAACAGACCT 


CTGGGGTTGA 


GGCCCGGCAC 


CGCAGGTTGC 



1 8 



GCCGGbAlGb 


LlUuuul 1UA 


en 


CGGGCTCATC 


GTCTGCGGGT 


120 


GTCATAGCTG 


AGCGTGGCCA 


180 


CACACCGTCG 


ACATCGGTCC 


240 


CGCCCCGGAA 


TAATCGCTGC 


300 


GGCGACAAAA 


CCGGTGACCA 


360 


GTTGGCCGCA 


CTGCGTTCCC 


420 


CACATCGCGG 


GCATCGAGCA 


480 


CAGCTGGGCC 


GAGAACACCT 


540 


GCCGCCGATC 


ACCGCCAGCG 


600 


CCACTGCAGC 


AGGTCGGCAG 


660 


CTGGCGCAGG 


GCCTGCCAGG 


720 


CAGCTCGATC 


AAGGCATCGG 


780 


TTCCGGGCGC 


TGCAGCAGCA 


840 


GGTGCCGCCG 


AACTTGTGGG 


900 


AGCGGCAGGC 


GATGACATCA 


960 


GAAGTCCCGC 


AACCTGGTCG 


1020 
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GTGCGGGGCC GTTGTTTTCG GGGGTTAGAC GAATACGACG GGCCGCACCA GCCAAGTGGT 1080 
GGTGGTAATG ATGGTCATGC CGGTGACGCC AGCAGGCGCC AGCAGGGCGG CAGTGGAATC 1140 
AACGGTGGCG CGGCAGATCG ACATGCAGCG AGCAGACCGC ACAGCGCCTG CTGCTGTCAA 1200 
CTGTTGCATT GCAAAATAAT TTTCCGCGCA TCATCGGCGA ACATGCACCG ATTTGGTTGC 1260 
AAATGTGATC GTCAGCGATC TTCTGTCAAA ACCCGCGGAT CAAGCGGCCA CAGCCGCTGC 1320 
GGCAGCCGCG GACCACCGCG CGCCGATGCC AGCGCCGGGC GGCAGAGCAA GCCGCCAGCG 1380 
CAACCGGCCA TTACCGCGGC CAGGCGCCGG GCCTGCGCGG CTCAACCGTG GATTTTTTCC 1440 
CAGCGGGCGT GGGCCTGCGC GGCCAGCACC ACCCCGCCGA CCAACAGCGC AATGGCCAGC 1500 
AGCTCCAGCA GGGTCGGGCC ACGCTGCTGC CAGATGAAGC CATAAAGCAA CGCGAACAGG 1560 
GTTTCAAACA CGATCAGCTG CCCGCCCAGG CTCAGCGGCA GGCTGCGCGT GGCCCGGTTC 1620 
CAGCAGGCAT TGCCCAGCAC CGAGGCACCG ACGGCCAGCA GCGCACAGAT GCCGGCAAAG 1680 
TGCAGCCACT GGCCCTGGCT CTGCCCGAGC GGCCCCAGCC ACAGCGCCAG CGGCAGCAAC 1740 
AGCACGGCGA TGGCCCCTGT GGCCACCCCG GTCAACAACG ACCAGGCATG CCCGGACAGG 1800 
TGCGGATAGC GCCGCATCCA CACCACATTG GCGATCGAGT AGCCACTCCA GGCGGCCAGC 1860 
GCGGCCAGCG CGCAGAGCAG GCCCAGCACC CGCTGACCGA TGTCCTTGCC AGCATCGCCC 1920 
GCCGCGCCCG CGCCGTGGCC GAGTGCAGCC CAGGCCACCA GCAGCGAGCC CAGCACACAC 1980 
AGGCACAGCG CCGGTGCCAG CTGACGCAAC GGCAGGGCCG TTGGCCGCCG CGCATCCACC 2040 
GCCGCCACCA CCACCGGCAC CATGCCCACG ATCAGCGCGG CCGCCGCACC GCCAGCCCAG 2100 
TGCACGGCCA TCGCCAGAAA CACGAAATAG ACCAGGTTGC CGAGCAGGCT CAGCCCGGCC 2160 
AGGGCCAGCC AGGCGCGGCG ATCGACCTGC GCACGCAGCG CCGGCCACAA CGGCAGCAGC 2220 
AACGCACAGG CCACCGCACC GTACAGCAGG TAGCGGCCCA CGGCCAGCTG CAGCGCAGAA 2280 
AATGCGGTGG TCAAGGCCGG CGCCAGGAAC ACCATGCCCC ACAGGGCACC GGCGAGCACG 2340 
CCGTTGAACA GTCCCCACGC GGTCTGGTTG TTGCGCTGGA TCACGCTGCA AGGCCCTGCA 2400 
ATGAACAACA GGCCGGGGCG GCGCAGCGCA TGGGCGCTGG CAGCTCTCCG ACCTGTGCAA 2460 
AGGTGGTGGC CCCGACACGA TTCGAACGTG CGACCTGTCC CTTAGGAGGG GACCGCTCTA 2520 
TCCAGCTGAG CTACGGAGCC ATGAGGCCGG CGATTCTAGC ATCCGCTCTC CGTTCACGGC 2580 
CATCGCCCGC AGCCGCAGTT CACAGTGCAG GGCAACCGCA GCAAGCCCCC GCCCCGCTGC 2640 
AACCCTCGCG CCCGCGCGCA ACGTGACCGG CGCCGCGGCA GGCCCGGCCC CCACGGCCAC 2700 
TGGCGCCGGT TCCGCACCAC GCCACCGGCA ACACGCCCCC AGCCCTGCCC AACGTGGTGT 2760 
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TTCAGCGCTC 


TGTTAAGATG 


GCATGCCCAC 


ATGCCACCTC 


CCCCCGGACG 


CGCCGCGGGT 


2820 


GCGTGACCTT 


TTCGTAACGT 


AATCTGGAGT 


TTCCATGTCG 


TTTGAACTGC 


TCAAGGCCTT 


2880 


AGGGCTGGAC 


GCCACCAATT 


CCGGCACCTA 


CCTGGGTGAT 


GGAGAATGGT 


CCAGCGCTAC 


2940 


CGGTGCCGGG 


ACCATCAGCC 


CGCGCAACCC 


GACCACCGGC 


GAGGTCATTG 


CCCAGGTCCA 


3000 


GGCCACCACC 


GAGGCGGACT 


ACGAAACCAT 


CCTGGCCCGC 


GCCCAGCAGG 


CCTTCAAGGT 


3060 


CTGGCGCACC 


ACCCCGGCAC 


CGCGCCGCGG 


CGAGGCCATC 


CGCCTGTGTG 


GCGAGGCCCT 


3120 


GCGCCGCCAC 


AAGGACGCGC 


TGGGTTCGCT 


GGTCGCGCTG 


GAAATGGGCA 


AGTCCAAGCC 


3180 


GGAAGGCGAC 


GGCGAAGTCC 


AGGAAATGAT 


CGACATCGCC 


GACTTTGCCG 


TCGGCCAGAG 


3240 


CCGCATGCTG 


TATGGCTACA 


CCATGCACAG 


CGAGCGCCCC 


GGCCACCGCA 


TGTACGAGCA 


3300 


GTACCAGCCG 


CTGGGCATCG 


TCGGCATCAT 


CTCGGCCTTC 


AACTTCCCGG 


TCGCGGTCTG 


3360 


GGCCTGGAAC 


AGCTTCCTGG 


CCGCGATCTG 


TGGTGATGTC 


TGCATCTGGA 


AGCCGTCCAA 


3420 


CAAGACCCCG 


CTGACCGCGA 


TCGCGTCCAT 


GCGCATCTGC 


AACGAAGCAC 


TGCGCGAAGG 


3480 


CGGCTTCCCG 


GACATCTTCT 


TCCTGATCAA 


CGACGCCGGC 


ACCGCGTTGT 


CGGAGAAGCT 


3540 


GGTCGAGGAC 


AAGCGCGTGC 


CGCTGATCTC 


CTTCACCGGC 


TCGACCCAGG 


TCGGGCGCAT 


3600 


CGTCAACCAG 


AAGGTCGCCG 


CCCGCCTGGG 


CCGCTGCCTG 


CTCGAGCTGG 


GCGGCAACAA 


3660 


CGCGATCATC 


CTGGACGAAA 


CCGCCGACCT 


GAAGCTGGCC 


GTGCCGGGCA 


TCGTCTTCGG 


3720 


CGCCGTCGGC 


ACCGCCGGCC 


AGCGCTGCAC 


CACCACCCGC 


CGCCTGATCG 


TGCACGAATC 


3780 


GATCTACGAC 


AACGTGCTGG 


CCACCTTGAT 


CAAGGCCTAC 


AAGCAGGTCG 


AAGGCAAGAT 


3840 


CGGCGATCCG 


CTGGATGCCG 


CCAACCTGAT 


GGGCCCGCTC 


AACAGCCCCG 


AAGCGGTGCA 


3900 


GCAGTTCCTG 


GCCTCGATCG 


AGAAAGCCAA 


GGCCGCTGGC 


GGCACCGTTC 


AAACCGGTGG 


3960 


TACCGCGATC 


GACCGCCCGG 


GCAACTTCGT 


GCTGCCGGCC 


ATCGTCACCG 


GCCTGAAGAA 


4020 


CAGCGATGAG 


GTGGTCCAGC 


ACGAGACCTT 


CGCCCCGATC 


CTGTACGTAA 


TGAAGTACTC 


4080 


CACCCTGGAC 


GAAGCCATCG 


AGATGCAGAA 


CGGCGTGCCG 


CAGGGCCTGT 


CCTCGTCGAT 


4140 


CTTCACCACG 


AACCTGAAGG 


CAGCCGAGAA 


GTTCCTGTCG 


GCGGCCGGCA 


GCGACTGCGG 


4200 


CATTGCCAAC 


GTCAACATCG 


GCACTTCCGG 


TGCCGAGATC 


GGCGGCGCCT 


TCGGTGGCGA 


4260 


GAAGGAAACC 


GGCGGTGGCC 


GTGAGTCCGG 


CTCGGATGCG 


TGGAAGGTCT 


ACATGCGCCG 


4320 


CCAGACCAAC 


ACCATCAACT 


ACTCCGACTC 


GCTGCCGCTG 


GCCCAGGGCA 


TCAAGTTCGA 


4380 


CCTGTAAGCC 


GCTCGCCACG 


GCCCGCCTTC 


CCCGGAAGCA 


GGCCGTGGCT 


GTTGCACCAG 


4440 


CCAGAGGAGT 


GACTGCATGA 


CTGCAATTGA 


ATCGACTGCC 


GCACGCACCA 


CCAACACTTG 


4500 








2 0 






1-3 
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CGCCATCCTG TCGCTGGTAC TGGCACTGCT GGGCTGGAAT CTTTTGCCGG TGATTGGCTT 4560 
TGTCGGCGCC ATCATCTGCG GCCGCATCGC CCAGCGCCAG CTCAAGCAGC CCGGCAATAC 4620 
CCAGGACGGT CACGGCCTGG CAAGGGCGGG CATCTGGATC AGTTGGATCA GCCTGATCCT 4680 
GGTTGCGCTG CTGATCGGCG TCGTGATCCC GTGGTTGACC GCCCCGATCA CGATCAACCT 4740 
GCCCGTTTCC ACCTGACCCT CCTCCCTGCC AGTCGCCCAT GCGCTGACAG GCCAACCCGT 4800 
TTCCTGCCTG GACCAGACCA TGCTCCCGCC CGACCATCCG GCTCCACCAT CGCCCATTGC 4860 
CGGCACCACA ACCTCGACCA ATGGCTATGC GGTGGCCTCG CTGGTGATGG GCATCCTTGG 4920 
CTGGTCGATG ATCCCGCTGT TGGGCAGCAT CGGCGCCATC GTGTTCGGGC ATCTGGCCCG 4980 
GGCGCAGATC CGTCGCCAGC CCCAGCAGGG CGATGGCCTG GCACTGGCCG GGCTGATCCT 5040 
GGGCTGGATC TCGATTGCGC TGTGGATCCT CGGGATCCTG GCGTTTTTCC TCTTCTTTGG 5100 
CGGGCTGGCC ATGCTGCTCA GCCTGAACGC CTGACCCGAG CCTTGCCGTA TGTATTCCCT 5160 
GCTCCGTCCC GCCCTGTTCT GCATGGATGC CGAGCGCGCC CATGGCGCCG GCCTGCGCGC 5220 
CCTGGATCTT GCCTACCGCA GCGGTACGCT GGGGCTGCTG GCCAGCCGGC CAGCACCGCT 5280 
TCCAACCCGC GCTTTCGGCC TGGAATTCCC CAACCCGGTG GGCCTGGCGG CCGGCCTGGA 5340 
CAAGAACGGC GAGCATATCG ATGCACTGTT CGCGCTGGGC TTTGGCTATG TCGAAATCGG 5400 
CACGGTGACC CCGCGCCCGC AGGCCGGCAA TCCGCAGCCA CGGCTGTTCC GCGTGCCCGA 5460 
GCACCTGGGC GTGATCAACC GCATGGGTTT CAACAATGCC GGCGTCGATG CGCTGGTGGC 5520 
CAATGTGCGC GCGGCACGGC GTGACCGCGG CATCCTCGGC ATCAACATCG GCAAGAACAA 5580 
GGACACCCCC AACGAGCTGG CCCATACCGA TTACCTGACC TGCCTGGAAA AGGTGTACGC 5640 
GCTGGCCGAC TACATCACCG TCAACATCTC CTCGCCCAAC ACCGCCGGGC TGCGCGAGCT 5700 
GCAGGAAGAA CAGGCCCTGC GCGAGCTGGT CAGCCGCCTG CGCGAGGGCC AGGAAACCCT 5760 
GGCCGCACGC CATGGCAAGC GGGTGCCGAT GCTGGTCAAG GTCGCGCCGG ACCTGAGCGA 5820 
TGCCGATGTC GATGCCGCCG CCCGTGTGCT GGCAGAGCTG CAGGTGGACG GGGTGATCGC 5880 
CACCAACACC ACCATCGCGC GCGTGGGCAT GGAAAACCAC CCACTGGCCA GCGAGGCCGG 5940 
CGGCCTGTCC GGGGCACCGG TGATGGCGCG CTCCACCGCG GTGCTGCGCC GCCTGCGCAC 6000 
CCGGCTGCCG GAGTCGATCC CGCTGATCGG CGTCGGCGGC ATCTGTTCCG GGGCTGATGC 6060 
GGCGGCCAAG ATGAGTGCCG GCGCGACCAT GGTGCAGCTC TACAGCGGGC TGGTTTACCG 6120 
CGGCCCGGCA CTGGTCGGCG AATGCGTCGA ATCGATCCGC CGCCGGCGCG AAGCGCCCTC 6180 
CAGCGGGGTA GCCCATCTGT GAGTACGCCG GGCTGGCAGC TGCACCACGA TGTCGCACTG 6240 
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CAATCAATGA ACACCTTCGG GGTAGCGGCC ACCGCGCCGC GCCTGCTGCG CGTGCACGAC 6300 
AGCCAGGCCC TGCCGGCGGC GCTGGCGCAC CCGGAAGTAG CCGGACAGCC GTTGATC 6357 
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F. lutescens ©gJMJMC 5 h ^ 

~ 4 \tm-m.mm. u - y 5 ~ 1 \m^mm. v - y 8 ~ 1 0 tt£HXi*8u 

I/->12feJ:t;i 3tt:/9*S KpCF7 04 m 

IH2] 

F. lutescens V 6 -J % J h ^ >*:7 ni^-if (LAT) $S 

tt&a%f^7-e**. Wild fcj;£F£§?$U 1 s t 2ndlii- 
3rd»fH^i©LAT|Sfi^t. 
[03] 

KPCF2 1 3lZ££L-**7)\'2$yWt&M&X&^ i fcV> L '- 

-ebtS tttL-**y/l/*^>S«3MMt©* lst PCF213. 
2nd pCF2 1 3fc«fct>*3 r d P CF213I1 *tl*tl P C F 2 1 3 Z% 
^- 6 HI- J:tM*H»#0iM*©, Wild p C F 2 1 3 Wild 

pCF 7 0 4it -etl^tipCF2 1 3^il)fpCF 7 0 4 
?%mmv>> 1st P CF7 04^J:U ! 2nd PCF 7 04H p C F 

7 0 4 ^ftSf-fei^^®^®' *^^ lc 1 s 1 pCFll 

nipCFii i ^-rsfs-^JM*©^*^ 

[04] 

F. lutescens IFO 3084 ( P CF213) (12*, pCF2 13t^ 
) jSJ:^ F. lutescens IFO 3084 (pCF704) (0*. p CF 7 0 

[05] 

P CF2 1 3>T>-9--h««©aSffi?!ll-St5$EV^ffiS*lfcORF©#«fi 
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^^jKA^t^U^A >Jaft>^ (Flavobacterium lutescens 
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1 »4r^^5f7K 






Flgvobactetiia litttcus IFO 3 0 8 4 

(pCF2I3) 


FERM P- 1 6699 
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